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(57) ABSTRACT 
A coil manufacturing device includes a turret having a 
spindle which turns a bobbin, a winding unit which 
winds wire on the rotating bobbin, and a taping unit 
which tapes the wire wound on the bobbin. A mecha 
nism moves the spindle between the winding unit and 
the taping unit, and another mechanism changes over 
the wire supplied to the winding unit so that wire 
change-over and taping can be performed simulta 
neously. The winding unit includes a nozzle bar, a noz 
zle device provided on the nozzle bar for supplying the 
wire, a clamping device on the nozzle bar for holding an 
end of the wire and a nozzle displacement device for 
supporting the nozzle bar and moving it in three dimen 
SOS, 
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1. 

COIL WINDING DEVICE HAVING ATURRET 
ROTATABLE BETWEEN A WINDING POSITION 

AND A TAPING POSITION 

FIELD OF THE INVENTION 

This invention relates to a coil winding device which 
winds and tapes a wire on a bobbin. 

BACKGROUND OF THE INVENTION 
Transformers are generally manufactured by winding 

and taping a wire alternately so as to build up a plurality 
of wire layers. A coil winding device wherein this oper 
ation is performed by a simple system is disclosed in 
Japanese Tokkai Sho 63-280404 published by the Japa 
nese Patent Office. 
This device comprises a nozzle holder and taping 

device supported by a supporting member such that 
they are free to move in three dimensions X, Y, Z. The 
winding operation is performed by rotating a bobbin 
supported on a spindle, supplying it with wire from a 
nozzle supported by the nozzle holder, and tying the 
wire by displacing the nozzle. Tape is then wound on 
the bobbin by activating a taping device. 

If wires of different type or diameter are to be wound 
on the same bobbin, the wire has to be changed over. In 
this device, however, the winding position and taping 
position are the same, and the nozzle holder and taping 
mechanism are supported by the same supporting mem 
ber. If it is attempted to install a separate wire change 
over mechanism, therefore, the taping device is an ob 
struction. 

Further, even if a wire change-over mechanism can 
be installed, the winding, taping and change-over of the 
wire are all performed at the same position. These oper 
ations can therefore be performed only sequentially, 
and the time required to perform the whole process is 
consequently longer. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to perform 
wire change-over and taping operations without inter 
fering with one another. 

It is a further object of this invention to perform the 
whole coil winding process, including winding the wire 
on a bobbin, taping it and changing over the wire, effi 
ciently in a short period of time. 

In order to achieve the above objects, this invention 
provides a coil winding device comprising a turret hav 
ing a spindle which is adapted to rotate a bobbin, a 
winding unit for winding a wire on the rotating bobbin 
and a taping unit for taping the wire wound on the 
bobbin. The turret is provided with a displacement 
mechanism which moves the spindle between the wind 
ing unit and the taping unit, and the winding unit is 
provided with a change-over mechanism which 
changes over the wire to be wound on the bobbin. 

Preferably, the winding unit and taping unit are dis 
posed on either side of the turret, and the displacement 
mechanism comprises a rotary actuator which rotates 
the turret through approximately 180 degrees such that 
the turret holds the spindle in either a position facing 
the winding unit or a position facing the taping unit. 
Also preferably, the winding unit comprises a nozzle 

for supplying the wire, a nozzle bar having a fixed noz 
zle, a clamp provided on the nozzle bar for holding an 
end of the wire, and a nozzle displacement mechanism 
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2 
for supporting the nozzle bar and moving it in three 
dimensions. 

Also preferably, the wire change-over mechanism 
comprises a rack for holding a plurality of the nozzle 
bars, and a displacement arm for transferring the nozzle 
bar between the rack and the nozzle displacement 
mechanism. 
The details as well as other features and advantages 

of this invention are set forth in the remainder of the 
specification and are shown in the accompanying draw 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic side view of a coil winding 
device according to this invention. 
FIG. 2 is a perspective view of a nozzle bar, taping 

unit, turret, transfer mechanism and conveyor accord 
ing to this invention. 

FIG. 3 is a perspective view of a taping unit and 
nozzle bar displacement mechanism according to this 
invention. 

FIG. 4 is a side of the displacement mechanism. 
FIG. 5 is a perspective view of the essential parts of 

the nozzle bar and a wire tying device according to this 
invention. 

FIG. 6 is a perspective view of a displacement mech 
anism of the wire tying device according to this inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1 of the drawings, a pair of col 
umns 9 stands on a base 100, a turret 1 being supported 
between these columns 9. 
As shown in FIG. 2, the turret 1 is connected to a 

rotary actuator 10 fixed on a column 9, the turret 1 
being turned through 180 degrees in the direction of the 
arrow in FIG. 1 by driving the rotary actuator 10. 
As shown in FIG. 2, a spindle 2 is attached to the 

turret 1. The spindle 2 supports a bobbin 80 used for 
winding a wire, and is rotated by a motor, not shown, 
inside the turret 1. 
The bobbin 80 supported by the spindle 2 moves 

between two positions depending on the rotation posi 
tion of the turret 1. In one position, winding is per 
formed by a winding unit 4, while in the other position, 
taping is performed by a taping unit 3. 
The taping unit 3 comprises a tape holder 12 and tape 

guide 13 fixed on a bracket 11 to the upper part of the 
column 9, a tape clamp 14 which grips the end of the 
tape below the holder 12 and guide 13, a roller 15 which 
smooths the tape on the bobbin 80, and a tape cutter 16. 
The tape clamp 14, roller 15 and tape cutter 16 are 

fixed to a taping platform 18 supported by a pair of slide 
rods 17. As shown in FIGS. 3 and 4, the slide rods 17 
are supported by a sliding base 19 mounted on the base 
100 such that the base 19 is free to be moved along axes 
X, Y and Z by motors 20, 21 and 22. 
When taping is performed, the end of a tape project 

ing from the tape holder 12 through the tape guide 13 is 
gripped by the tape clamp 14, and the sliding base 19 is 
moved by the motors 20, 21 and 22 so as to cause the 
tape to adhere to the bobbin 80. After winding the tape 
onto the outer circumference of the bobbin 80 by rotat 
ing the spindle 2 while the tape is smoothed on the 
bobbin 80 by the roller 15, the tape is cut by the tape 
cutter 16. 
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The wire winding unit 4 comprises a nozzle bar 23 to 
which is fixed a nozzle 24, a wire tying device 36, a wire 
end processing device 45 and a wire clamp device 46. 
As shown in FIG. 5, the nozzle 24 is fixed to a nozzle 
holder 25 projecting at right angles to the nozzle bar 23 
such that the nozzle is oriented downwards. Wire is fed 
from the tip of the nozzle 24, this wire being supplied to 
the nozzle at a predetermined tension from tensioners 58 
to 60 to be described hereinafter. 
The nozzle holder 25 consists of a clamp 26 having a 

pair of plates 26a and 26b which grip the end of the wire 
at its tip. 
The nozzle bar 23 is supported on the upper ends of 

a pair of sliding rods 27 mounted on a sliding base 32 
which moves in the X, Y and Z axial directions together 
with the sliding base 19. A platform 28 is fixed to the 
upper ends of the sliding rods 27, a bar support 30 being 
supported on the platform 28 such that it can be rotated 
by a rotary actuator 31. The two ends of the nozzle bar 
23 rest on this bar support 30 such that they can be 
engaged or disengaged by an air cylinder 29. 
The sliding bases 19 and 32 are moved in the X axis 

direction by the motor 20, and the Y axis direction by 
the motor 21. Further, as shown in FIG. 4, the sliding 
base 19 is supported by a ball race 33, and the sliding 
base 32 by a ball race 34. These ball races 33 and 34 are 
connected by a belt 35, the sliding bases 19 and 32 being 
moved up and down together in the Z direction by 
driving the belt 35 with the motor 22. Although the 
sliding bases 19 and 32 move together, a construction is 
also possible wherein they move separately. 
The wire tying device 36 is provided below the bob 

bin 80 in its winding position. As shown in FIGS. 5 and 
6, the wire tying device 36 consists of a clamp pin 37 
formed together with a semicircular tiepin 38 in a one 
piece construction, fixed to the tip of a rod 40 on which 
is threaded a wire discharge sleeve 39. A small wedge 
shaped gap is formed between the clamp pin 37 and the 
tip of the rod 40 so as to hold the wire. 
The rod 40 is supported by a box 41 on a supporting 

plate 42. The box 41 houses an air actuator which 
moves the rod 40 up or down. The supporting plate 42 
is attached to a sliding base 67 inside a holder 66 fixed to 
the column 9, this base 67 being moved in the X axis 
direction by a motor 43 and in the Y axis direction by a 
motor 44. 
The wire discharge sleeve 39 has the function of 

removing wire tied to the outer circumference of the 
tiepin 38, and is slid up and down over the rod 40 by an 
actuator, not shown. 
The wire end processing device 45 is supported on 

the base 100. The wire end processing device 45 is sup 
ported and moved in the X, Y, Z axial directions by 
separate displacement mechanisms, not shown, which 
are similar to the sliding bases 19 and 32. The device 45 
ties the wire to a first terminal pin fixed to a rim of the 
bobbin 80 between the nozzle 24 and the tiepin 38, and 
then cuts the end of the wire. 
The wire clamp device 46, which is fitted to the slid 

ing base 67, holds a part of the wire to the outer circum 
ference of the bobbin 80 to make a bent part when wind 
ing begins after tying the wire to the first terminal pin of 
the bobbin 80, and when the wire is tied after winding to 
a second terminal pin also fixed to the rim of the bobbin 
80. A tape sticking device 47 is also supported on the 
column 9 above the bobbin 80 in its winding position in 
order to fix these bent parts to the outer circumference 
of the bobbin 80 by means of pieces of tape. 

5 

10 

5 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4. 
In the aforesaid construction, when winding begins, 

the wire between the nozzle 24 and the clamp 26 is 
gripped by the clamp pin 37 and the rod 40, and wound 
several times on the tiepin 38. Next, the end processing 
device 45 ties the wire between the tiepin 38 and nozzle 
24 on the first terminal pin of the bobbin 80, and cuts the 
wire on the side of the tiepin 38. From the first terminal 
pin of the bobbin 80, the wire is guided to the outer 
circumference of the bobbin 80, the bent part formed by 
the clamp device 46 is attached to the bobbin 80 by the 
tape sticking device 47, and the spindle 2 is rotated as 
wire is supplied by the nozzle 24 so as to wind the wire 
on the bobbin 80. 

After winding is finished, a bent part of the wire is 
again fixed on the outer circumference of the resulting 
coil by the clamp device 46 and tape sticking device 47, 
and the wire is tied to the tiepin 38. The wire between 
the bent part and the tiepin 38 is then tied to the second 
terminal pin of the bobbin 80, and its end cut on the side 
of the tiepin 38 by the end processing device 45. 
The end of the wire remaining on the tiepin 38 is 

removed by the upward movement of the wire dis 
charge sleeve 39. 
A wire change-over mechanism 5 is provided on the 

base 100 at the rear of the wire winding unit 4. As 
shown in FIG. 1, this change-over mechanism 5 com 
prises an arm 49 provided with a pair of hooks 48 to grip 
the nozzle bar 23 which is supported on the platform 28 
from the rear, and a rack 50 which carries a plurality of 
nozzle bars 23. 
The arm 49 is supported horizontally by a column 51 

mounted on the base 100, and is made to elongate or 
contract in the X axis direction by an air cylinder, not 
shown. 
The rack 50 is provided with a plurality of cross 

pieces 54 fixed in stepwise fashion on a pair of poles 53. 
Nozzle bars 23 which are not in use are held on these 
crosspieces. The rack 50 is moved up or down in the Z 
axis direction by a motor, not shown. 

Various wires are stored on wire frames 55 to 57. 
Tensioners 58 to 60 are provided between the frames 55 
to 57 and the rack 50 so as to keep the wires supplied 
from the frames to the nozzle bars 23 under a predeter 
mined tension. 
Change-over of the wire to be wound on the bobbin 

80 is performed by the mechanism 5 which changes 
over the nozzle bars 23. In such a case, the arm 49 is 
extended toward the turret 1 through an empty space in 
the rack 50 so as to grip a nozzle bar 23 supported on the 
platform 28 by means of the hooks 48. Next, the air 
cylinder 29 is released, and after lowering the slide rods 
27, the arm 49 is retracted so as to lay the nozzle bar 23 
on a crosspiece of the rack 50. The hooks 48 are then 
released, and the arm 49 is further withdrawn. This 
completes recuperation of the nozzle bar 23. 

Next, the rack 50 is moved up or down in the Z axis 
direction until a nozzle bar 23 which it is desired to use 
is at the same height as the arm 49. The arm 49 is ex 
tended to grip this nozzle bar 23 with the hooks 48, and 
the arm 49 is further extended so as to carry the bar 23 
above the platform 28. The slide rods 27 are then raised 
so that the bar 23 is laid on the platform 28, and the bar 
is engaged with the platform 28 by the air cylinder 29. 
The change-over of nozzle bars 23 is accomplished in 

this manner. Moreover, by reversing the position of the 
turret 1, taping of the bobbin 80 can be performed while 
the change-over operation is proceeding. 
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A transfer mechanism 6 which changes over bobbins 
is installed on the side of the taping unit 3 opposite to 
the turret 1. As shown in FIG. 2, the transfer mecha 
nism 6 comprises a conveyor 8 provided with pallets 7 
which move in the Y direction, and a receiving platform 5 
63 which transfers the bobbin between the turret 1 and 
pallets 7. 
The receiving platform 63 is fixed to a bracket 61 

which moves in the X direction on the base 100, and it 
is made to pivot through 180 degrees about an axis 63A 
by means of a rotary actuator 62. Clamps 65 which grip 
holds 64 formed on the bobbin are provided on both 
sides of the receiving platform 63. 
The receiving platform 63 grips the holds 64 on a new 

bobbin 81 carried by the pallets 7 of the conveyor 8 by 
means of the clamps 65, and after pivoting, it moves 
toward the turret 1 so as to load the bobbin 81 on the 
spindle 2. Also the holds 64 on a bobbin 80 previously 
loaded on the spindle 2 are gripped by the clamps 65, 
the bobbin 80 is removed from the spindle 2, and is then 
transferred to the pallets 7. 
From the aforesaid description, this coil winding 

device will be seen to possess the following advantages. 
The taping unit 3 is in a position different from that of 25 

the winding unit 4, so there is sufficient working space 
for both units and wire change-over can be performed 
without obstruction from the taping unit 3. Wire 
change-over can thus be automated, and the system can 
be readily adapted to a variety of different winding 
operations. 

Further, taping and wire change-over are performed 
simultaneously so that working time is considerably 
shortened. 
By providing the clamp 26 at the tip of the nozzle 

holder 25, the end of the wire is gripped in the vicinity 
of the nozzle 24 by means of a simple construction. The 
nozzle bar 23 therefore moves together with the end of 
the wire, and change-over or storage of the nozzle bar 40 
is easily performed. 

Further, by gripping the wire in the wedge-shaped 
gap between the clamp pin 37 provided on the tiepin 38 
and the rod 40, the wire can easily be fastened to the 
tiepin 38, and the tied wire is prevented from falling off 45 
the tiepin 38 when the nozzle 24 moves. 
Winding of different types of wire can thus be com 

bined with taping in any desired combination of opera 

10 

15 

20 

30 

35 

50 

55 

65 

6 
tions. This is suitable for a coil winding device required 
to produce small quantities of many different products. 

In the aforesaid example, the turret 1 rotates to move 
the spindle 2, but such a construction is also possible 
wherein the turret 1 moves forwards, backwards or 
laterally so as to move the spindle 2 between the wind 
ing unit 4 and taping unit 3. 
The foregoing description of the preferred embodi 

ments for the purpose of illustrating this invention is not 
to be considered as limiting or restricting the invention, 
since many modifications may be made by those skilled 
in the art without departing from the scope of the inven 
tion. 
What is claimed is: 
1. A coil winding device comprising: 
a turret having spindle means for rotating a bobbin; 
winding unit means, positioned adjacent the turret, 

for winding a wire on the rotating bobbin, said 
winding unit means being provided with change 
over means for changing over the wire to be 
wound on the bobbin; 

said winding unit means comprising a nozzle bar, 
nozzle means provided on said nozzle bar for sup 
plying the wire, clamp means provided on said 
nozzle bar for holding an end of the wire, and 
nozzle displacement means for supporting the noz 
zle bar and moving it in three dimensions; 

taping unit means, positioned adjacent the turret, for 
taping the wire wound on the bobbin; 

said turret being provided with displacement means 
for moving said spindle means between the wind 
ing unit means and the taping unit means; 

said winding unit means and taping unit means being 
disposed on either side of said turret; 

said displacement means comprising rotary actuator 
means for rotating the turret through approxi 
mately 180 degrees such that the turret holds the 
spindle means in either a position facing the wind 
ing unit means or a position facing the taping unit 
C3S. 

2. A coil winding device as defined in claim 1, 
wherein the change-over means comprises: 

rack means for holding a plurality of said nozzle bars, 
and 

displacement arm means for selectively transferring 
each said nozzle bar between the rack means and 
the nozzle displacement means. 
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